Urinary incontinence is a debilitating problem in women with significant effects on quality of life. The tension free vaginal tape (TVT) improves urinary symptoms and achieves a high rate of patient satisfaction. The aim of the study was to evaluate the effect of TVT on vaginal symptoms, pelvic floor function and in turn quality of life. We hypothesize that the TVT is associated with an improvement in pelvic floor function. A prospective questionnaire-based analysis was conducted over a period of ten months in patients undergoing the TVT procedure. The International Consultation on Incontinence Modular Questionnaire -Vaginal Symptoms questionnaire was used to evaluate the vaginal symptoms pre-operatively and 6 months post-operatively. The results were compared to assess for any significant differences. A total of 31 patients were recruited for the study. There was a statistically significant improvement in vaginal symptoms score at 6 months in women undergoing TVT along with an improvement in urinary symptoms. This study suggests a positive impact of TVT insertion on vaginal symptomatology, which is an exciting prospect influencing patient counseling for treatment options of urinary stress incontinence. This finding may have an impact on performing concomitant surgeries for stress incontinence and pelvic organ prolapse. There is a need for further large-scale research to explore this aspect of unexpected benefit from the TVT.
Introduction
Urinary incontinence (UI) is a common condition affecting 14 to 41 per cent of adult female population. 1 UI is a distressing and socially disrupting problem that has a significant impact on the patient, her carers and the health service in general. 2 There is limited information available on the monetary impact of UI in the UK, but data from the US suggests the estimated cost to be over $12 billion annually. 3 UI has a devastating impact on the physical and emotional health of the patient and adversely affects quality of life. 4, 5 Population studies suggest a complex relationship between perceived impact of incontinence and objective measures of its severity. 6 The current evidence suggests tension free vaginal tape (TVT) as an effective option for managing stress urinary incontinence, with fewer complications and a positive affect on a woman's quality of life. 7, 8 Studies also suggest an improvement in sexual life of women following TVT thus positively affecting quality of life. 9 There is a paucity of data on the effect of TVT on overall pelvic floor function.
The aim of the study was to evaluate the effects of TVT on pelvic floor functioning, which in turn influences the quality of life. We hypothesize that the TVT is associated with an improvement in pelvic floor function. This prospective study uses the International Consultation on Incontinence Modular Questionnaire -Vaginal Symptoms (ICIQ-VS).
Materials and Methods
This study was a prospective questionnairebased study of all patients undergoing TVT over a 10-month time period from February 2009 to December 2009. All patients undergoing urogynecological procedures in our unit complete the ICIQ questionnaires, as a part of the monitoring and auditing process. The data is also used as an evaluation of service provision. All the details are stored on the national British Society of Urogynaecologists database. Ethical approval was not deemed necessary, as it was an evaluation of practice. A total of 31 patients were recruited for the study during this period. Informed consent was obtained from all the participants. All the patients were seen in the Urogynecology clinic with urinary incontinence. All the patients underwent urodynamic assessment. Urodynamic stress incontinence with no other abnormality was demonstrated. The patients with detrusor over activity were excluded. The patients listed for TVT procedure were given the ICIQ-VS and ICIQ-UI questionnaires pre-operatively. The same urogynecology team did all the TVT procedures. Questionnaires were sent post-operatively by post and all the women (100%) returned the questionnaires. Patients in our unit are routinely followed up with postal questionnaires and are not seen in clinic following pelvic operations. The patient demographics, operative details and results from the questionnaires were evaluated further.
International Consultation on Incontinence Modular Questionnaire -Vaginal Symptoms
The ICIQ-VS is divided into three sections:
vaginal symptoms, sexual matters, and overall impact on quality of life. This study analyzed only patient response to the section on vaginal symptoms. The specific questions asked were: 1. Are you aware of dragging pain in your lower abdomen? 2. Are you aware of soreness in your vagina? 3. Do you feel that you have reduced sensation or feeling in or around your vagina? 4. Do you feel that your vagina is too loose or lax? 5. Are you aware of a lump or bulge coming down in your vagina? 6. Do you feel a lump or bulge come out of your vagina, so that you can feel it on the outside or see it on the outside? 7. Do you feel that your vagina is too dry? 8. Do you have to insert a finger into your vagina to help empty your bowels? 9. Do you feel that your vagina is too tight?
The answers are classified into the frequency of occurrence of the symptoms and assigned points accordingly, i.e. never (0 points), occasionally (1 point), sometimes (2 points), most of the time (3 points), and all of the time (4 points). These points are then used to give a total vaginal symptom score (the higher the total score, the worse the symptoms):
Total vaginal symptom score = 2 x (dragging pain) + 2 x (soreness in vagina) + 1 x (reduced sensation) + 2 x (vagina too loose) 
too tight, is primarily for detecting a potential post-treatment complication and is therefore not included in the official scoring.
Results
The mean patient age in the study group was 59.6 years (range: 30 to 83). A total of 31 patients fulfilled the inclusion criteria during this 10-month period. The mean VS score preoperatively was 8.96 (SD-7.14). The mean post-operative VS score was 6.45 (SD-5.9). The differences between the two scores were normally distributed. There was a mean improvement of 2.5 in the VS score following TVT at six months post-operatively, which was statistically significant (paired t test; P value=0.022536) ( Table 1) .
Discussion
This study suggests that tension free vaginal tape not only improves stress urinary incontinence, but also improves vaginal symptoms. Improvements in vaginal symptoms score indicate an improvement in symptoms suggestive of prolapse, which indicates an overall improvement in pelvic floor symptomatology. Since its introduction in 1996 by Ulmsten and Petros, 6 the TVT has revolutionized the management of urinary stress incontinence worldwide. Several studies have shown that TVT provides a high rate of short-, intermediate-and long-term success. [7] [8] [9] [10] [11] [12] This level of effectiveness has been a measure of change in urinary symptoms, sexual symptoms, patient satisfaction and overall effect on quality of life after the procedure. To our knowledge, based on literature search, there have been no studies looking at the effect of the TVT on vaginal symptoms.
The TVT procedure involves placing a polypropylene tape around the level of the midurethra without elevation, 8 whereby the main aims are to reinforce functional pubourethral ligaments, thus securing proper fixation of the mid-urethra to the pubic bone and simultaneously reinforcing the suburethral vaginal hammock and its connection to the pubococcygeus muscles. 13, 14 Perineal ultrasound has shown that the tape moves during the Valsalva maneuver from dorsocranial to ventrocaudal position in treated patients. This rotation of the tape against the symphysis, compresses the urethra and the surrounding tissues between the tape and the symphysis, leads to augmentation of the pressure on all the structures lying between the tape and the symphysis. Therefore, angulation of the urethra and compression of the urethra between the tape and the symphysis are the main reasons why the TVT corrects urinary stress incontinence. 15 The mechanisms by which the TVT improves vaginal symptoms may be similar to the way it improves urinary symptoms as described above. The placement of the polypropylene tape unfixed in the suburethral and retropubic spaces helps to support the midurethra 16 and serves to reinforce the pubourethral ligaments and the suburethral vaginal wall, 17 which indirectly may increase the functional vaginal space. Pre-operative rotation of the urethra towards the introitus, may give rise to some of the vaginal symptoms. The TVT effectively reduces or prevents this rotation, thereby alleviating those symptoms. There is also the added factor of improvement in urinary incontinence that prevents the local vaginal irritation caused by urine leakage. There is no doubt that the TVT leads to a significant improvement in the general quality of life of these women affected by a debilitating and embarrassing problem. This universal feeling of wellbeing might also lead to a sense of improvement in vaginal symptomatology. Confounding variable like unrecognized prolapse may explain the positive benefits. An experienced practitioner examined all patients in this study and women did not present with any symptoms suggestive of prolapse.
The number of patients in this study is small, but the findings reveal an unexpected benefit of TVT, providing opportunities to explore it further. The result adds another dimension to the understanding and outcome of the TVT procedure, which helps in the process of pre-operative counseling. This finding also has implications when considering concomitant surgeries for stress incontinence and pelvic organ prolapse. It implies that one could delay the surgery for pelvic organ prolapse and proceed with surgery for stress incontinence and evaluate the symptoms postoperatively. Further large-scale studies are needed to evaluate this finding further to make valid claims. 
